Résumé. - 
shows the experimental set up. The 3He is contained in a cell of constant volume thermally coupled to the mixing chamber of a dilution refrigerator [2] . Its The experiments were performed at 114.8 MHz in 3.54 T with a coherent pulsed NMR spectrometer.
The transverse coil is almost in a Helmholtz arrangement ; it has a Q factor of the order of 100. We can obtain pulsed rotating magnetic fields of the order of 1 gauss with 33 dBm of electromagnetic power. This is the maximum power admissible in the spectrometer.
In order to avoid the heating of the sample by the RF pulses we observe the free decay with very small angle pulses (0.20 in solid 3He at the lowest temperatures). The free precession is damped by the inhomogeneity of the applied magnetic field with a characteristic time T2* of the order of 40 ~s. The signal is displayed on a fast digital transient recorder. The signal to noise ratio is better than 256 in solid 3He at the lowest temperatures.
The third parameter is the pressure which is measured at room temperature with a fast response gauge as shown in the insert of figure 2. In the insert is sketched the decompression circuit.
In order to explain the procedure, we have sketched on figure 2 the melting curve without polarization and a calculated solidification curve with polarization. figure 3 ; the temperature range extends from 50 mK to 1.2 K.
The Tl relaxation time tends to follow a T-2 law in the limit of low temperature and presents a minimum of the order of 130 s at 300 mK. Its general behaviour is in agreement with other results [3] and reflects the temperature variation of the spin diffusion coefficient D. The magnitude T1 is slightly reduced, probably due to relaxation of 3He on the walls and on the copperwires, which implies D as well.
The values of Tl for the solid state are given in figure 3 ; above 200 mK they are in agreement with previous results [4] ; the high T part corresponds to the contribution of vacancies to the relaxation at our frequency; around 300 mK, we observe the same plateau, with the right value, which is due to the exchange contribution. Below 200 mK, Tl is more difficult to interpret. In fact, at these low temperatures and high fields, the magnetic specific heat of the spins is several orders of magnitude larger than the specific heat of the phonons of the solid. So that once the magnetization has been tilted as a result of a sequence of RF pulses, the lattice cannot restore equilibrium by itself ; it rises quickly to the temperature of the Zeeman reservoir and is unable to relax the magnetization ; on the contrary, the thermalization process takes place by the coupling with the dilution mixing chamber and it is very long (several minutes) at these temperatures ; the lattice is the channel through which the energy flows between the Zeeman reservoir and the dilution mixing chamber. (Fig. 4a) , the initial loss of magnetization is about 35 % while for a slow decompression (Fig. 4b) it reaches 75 %.
We have done two types of experiments ; the measured quantities (M, P, T) are registered and reported in figure 4a and b. The first (4a) corresponds to a fast decompression experiment. In such conditions, the magnetization drops suddenly by 35 On the other hand when the decompression is slow (Fig. 4b) 
